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CGMCC No. 6317）Clostridium butyricum 进行吸附固定化，考察不同条件对固定
化 C. butyricum 丁酸梭菌厌氧转化甘油产 1,3-丙二醇的影响，对培养条件进行优
化优化培养和操作条件，以提高 1,3-丙二醇的生产效率，主要结果如下： 
（1）以棉纤维织物为吸附载体，考察 pH 和磷酸盐缓冲液浓度对菌体载体
静态吸附菌体的影响，结果发现，当 pH 位于 3.0-8.0 之间，pH 为为 4.0 时，的
单位载体细胞吸附量 高，为 46 mg 细胞干重/g 载体；当 pH 为 7.0 时，当 pH
为 7.0 时，磷酸盐缓冲液浓度越高（磷酸盐缓冲液浓度为 0-0.3 mol L-1），单位载
体细胞吸附量就越高， 高为 5.5 mg 细胞干重/g 载体。 
（2）考察不同固定化载体对连续发酵产 1,3-丙二醇的影响，结果发现，以
颗粒状活性炭为载体时，1,3-丙二醇的摩尔得率 高，为 0.61 mol mol-1，而以聚
乙烯醇缩甲醛柱体和棉纤维织物为载体时 1,3-丙二醇的摩尔得率均为 0.57 mol 





基流加速率为 0.2 mL min-1（水力停留时间 84 h）的连续发酵中，当初始补料甘
油浓度质量浓度从 20 g L-1 提高至 252 g L-1， 终 1,3-丙二醇浓度质量浓度从 9.5 

















1,3-丙二醇的生产强度时空产率从 0.7 6 g L-1 h-1 提高至 2.2 g L-1 h-1，1,3-丙二醇的
转化率摩尔得率从 0.65 mol·mol-1 降低至 0.58 mol·mol-1。 
（4）细胞固定化后停止连续流加补料，间隔一段时间再进行连续流加补料，
考察此间隔时间细胞固定化后停止补料对连续发酵产 1,3-丙二醇的影响，结果发
现，当停止补料时间从 0 h 延长至 94.5 h，1,3-丙二醇的生产强度时空产率从 1.5 g 
L-1 h-1 下降下降到 0.52.2 g L-1 h-1，1,3-丙二醇的转化率摩尔得率从 0.55 mol·mol-1
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1,3-propanediol(PDO) had many excellent features and found wide application, 
the demanded amount was large. Microbial fermentation production of 
1,3-propanediol to take advantage of renewable resources and environmental 
friendliness attracted more attention, but the anaerobic microbe’s growth was slow 
and had low biomass, leading to a low 1,3-propanediol production by free cell 
fermentation. Immobilized cell reactor had many advantages, its biggest advantage 
was the high bacterial biomass and can be reused. 
Purpose of this research was to study the effects of different conditions on 
immobilized Clostridium butyricum anaerobic conversion of glycerol production of 
1,3-propanediol, optimized the culture conditions to improve 1,3-propanediol 
productivity, using cotton fibers, polyvinyl alcohol column(PVF) and granular 
activated carbonactivated carbon granules as immobilized adsorption carriers. The 
main results are as follows: 
(1)Using cotton fabric as a adsorption carrier, we investigated the impact when 
pH and phosphate buffer concentrations were different. As a result, wWhen the pH 
was 4.0, the highest cell adsorption capacity was 46 mg dry cell weight/g carrier(pH 
3.0-8.0); when the pH was 7.0, the higher the concentration of phosphate buffer 
solution, the higher the cell adsorption capacity of the carrier, up to 5.5 mg dry cell 
weight/g carrier(the concentration of phosphate buffer, 0.3 mol·L-1). 
(2)In the continuous fermentation of the immobilized cells on the different 
carriers, the result had the highest molar yield of 0.61 mol·mol-1 on the use of 
activated carbon particles as the immobilization carrier, had a yield of 0.57 mol·mol-1 
on the use of PVF and cotton fibers as immobilization carriers; fermentation results 
had the highest per unit time yield of 6.3 g·L-1·h-1 on PVF as a carrier for adsorption. 
Taking into account that the activated carbon granules cost less and easier loading 
















(3)When tThe continuous fermentation of the immobilized cells in the different 
initialfeeding glycerol concentrations had been studied, . When the feeding glycerol 
concentration started from 20 g·L-1 to 252 g·L-1(feeding rate 12 mL h-1), residual 
glycerol concentration increased from 0 g·L-1 to 9693.3 g·L-1, 1,3-propanediol 
concentration increased from 9.5 g·L-1 to 38.3 g·L-1, space-time yield of 
1,3-propanediol started from 0.7 6 g·L-1·h-1 to 2.2 g·L-1·h-1; 1,3-propanediol 
production/the glycerol consumption conversion rate started from 0.65 mol·mol-1 is 
reduced to 0.58 mol·mol-1, when the initial glycerol concentration started from 20 
g·L-1 to 252 g·L-1. 
(4) When the continuous fermentation of the immobilized cells in the different 
no-media interval had been studied, 1,3-propanediol space-time yield started from 1.5 
g·L-1·h-1 down down to 0.52.2 g·L-1·h-1; 1,3-propanediol production/glycerol the 
consumption conversion rate from 0.55 mol·mol-1 down to 0.37 mol·mol-1, when 
no-media interval lengthen 0 h to 94.5 h. 
In conclusion, Clostridium butyricum was immobilized on the cotton fiber, 
polyvinyl alcohol column and activated carbon granules to produce 
1,3-propanediol(PDO) from glycerol. Fermentation in continuous culture was carried 
out in a fixed-bed bioreactor. Results showed that the activated carbon granules has 
desirable properties, such as biomass enrichment on the granules and operation 
convenience for continuous culture. When the continuous fermentation of the 
immobilized cells in the different feeding glycerol concentrations and the continuous 
fermentation of the immobilized cells in the different no-media interval was studied, 
results showed that the continuous fermentation of immobilized C. Butyricum was 
better than the continuous fermentation of free C. Butyricum. 
Key word Glycerol; 1,3-propanediolPropanediol; Packed-bed; immobilized 
Immobsilized cell; Biochansformation 
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